We consider the Cauchy problem for the equation d¡u = àum in RN x (0, T). We assume that 1 < m < 3N/(3N -2) and the initial data u0 is in Ci{RN) and Uq > 0 in RN . Then we prove that the second derivatives of u'" with respect to the space-variable are in L2(RN x (0, 7")).
1
We consider the Cauchy problem for the porous media equation where m > 1 and u0(x) > 0. The problem (1.1) has been studied by many authors. For a detailed account of (1.1) we refer to the work of Peletier [7] . We say that u(x ,t) is a solution of (1. for any continuously differentiable function <f>(x, t) with compact support in R x [0, T). The existence of such a solution is due to Sabinina [8] under some condition on u0.
We are concerned with the regularity of u in (1.1). The Holder regularity of u was shown by Caffarelli and Friedman [6] . For N = 1 the precise Holder exponent with respect to the space-variable was obtained by Aronson [1] . Similar results for the time-variable were studied by di Benedetto [4] , when TV > 1. There arises a question whether the derivative dtu is a function or not. Concerning this there are results such as Aronson and Bénilan [2] , Bénilan [5] , where the assumption on u0 is very weak. For a function space A the assertion "djU G A " is alsmot equivalent to "dx dx um G A , 1 <i,j < N".
According to [5] dtuGLp([S,T]xBR) for any I < p < I + l/m,0 < ô < T and R > 0, where BR = {x G RN ; \x\ < R}. Further if N = I and m > 2 particularly, dtu G L°°(ô, T;LP(BR)) for any 1 < p < 1 + \/(m -2). In this connection we note also the results in [3] , [9] and [10] .
Our theorem is stated in the following section.
Let us denote by ( , ) and || | the inner product and the norm in L (R ), respectively. Let us write GT = RN x (0, T). Our aim is to prove Theorem. Suppose 1 < m < 3N/(3N-2). Let w0 be in C0(R ), and let w0 > 0 in RN . Let u be a solution of (1.1). Then dxdx um G L2(GT), \<i,j <N.
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where C depends on m,N ,T and not on u0,M.
Our method is to derive a uniform energy inequality for each solution of nondegenerate parabolic equations, which are the regular approximation of ( 1.1 ) appearing in [6] .
■
We prove our theorem. For n > 0 let un(x,t) be the solution of
It is known that n <un < M + n and un is classical (cf., e.g., [8] ). If we set vn = (u'')m and y/n -(u0 + n)m , (3.1) becomes
where a= 1-l/m. For simplicity we denote vn(x,t) and ^(x) by v(x,t) and y/(.x), respectively. From the proof in Sabinina [8] we easily see that Thus we have
so that (3.6) becomes As is well known, vn \ v (r\ \ fS) in G, where t> = um and « is the solution of (1.1). For each positive integer n we put £(x) = Ç"(x), where \x\ < n) (\x\>2n)
'."(*) = {ô and they are uniformly bounded in R up to the third derivatives. Then the constant C on the right-hand side of (3.11) are independent of n . Letn
